Introduction
The weak signal mainly refers to the signal that is drowned by the noise, and it is relative to the noise. Weak Signal Detection (WSD) is a specially technology that designed suppression the noise signal. [1] The main task of weak signal detection is raising SNR (Noise Ratio Signal) which is the effective value of ratio of the effective signal S to the value of noise N that is SNR=S/N.
Amplifier Lock-in (LIA) is a synchronous coherent detector designed by the principle of cross-correlation. [2] The lock-in amplifier consists of pre-amplifier, band pass filter, phase detector, low-pass filter, phase shift circuit and so on. Its structure is shown in Fig. 1 . Quadrature lock-in amplifier need two phase sensitive detectors, which the input signal is the same, but difference phase with the 90 degrees, in the in-phase channel, the reference input phase is θ and quadrature channel phase is θ+ 90 degrees. The amplitude and phase of the detected signal can be calculated by the two channels of QLIA. [3] 2. System Design QLIA calculates the amplitude and phase of the signal by two orthogonal components, which can avoid the variable phase shift of the reference signal and avoid the effect of phase shift on the accuracy of the measurement. It can be seen from the formula, LIA output proportional to cosθ, so the measurement error of the θ will directly affect the measured signal amplitude measurement, it can be seen from equation, the QLIA measure the amplitude of the signal is not affected by the influence of measurement error in θ. [4] [5] A signal in the form of time division multiplexing is put to 5 collection points. The duty cycle is 20% by means of the pulse. The signal that the collection comes back is first band-pass filter. Then the Vp-p 100Hz is 2V and the sinusoidal signal of its lagging 90 degree signal is locked and amplified. LIA structure realization is shown in Fig 2 . In this paper, a multi point acquisition system of weak signal is designed, which is based on the quadrature vector type lock-in amplifier, QLIA calculates the amplitude and phase of the signal by two orthogonal components, which can avoid the variable phase shift of the reference signal and avoid the effect of phase shift on the accuracy of the measurement. it can detect the weak signal efficiently and effectively. Modulation signal is shown in 
Simulation Result
Fig5 show the light intensity changes with reference to the gas chamber and the detection chamber in Fig 5 and Fig 6 respectively , in which case the methane gas volume fraction is 0.1.
With reference to the gas chamber, light intensity modulated signal changes at the same time, and the change cycle of the modulation signal and trends are the same. Detecting the light intensity in the gas chamber at half the height of the image there is a clear absorption phenomenon, and exhibit cyclical changes, the same period and the same modulation signal. Fig 6 is the result of the second harmonic of the image signal after the detection of the gas chamber, it can be seen the outline of the image is vague, since the introduction of the triangular wave components in the frequency. 
Conclusion
This work proposed a single dual-wavelength optical path difference optical structure. Since the light intensity at the detector through the normal voltage electrical conversion is less than a millivolt and signal intensity will be more weak after difference. The use of intensity modulation with second harmonic detection technology proposed is an effective weak signal processing method. Finally the Simulink simulation overall experimental program is carried out, and the results were studied reasonably come to the conclusion experimental program.
